DYNAMICAL THEORY OF MAGNETO-OPTIC ROTATION"

But now let the waves be reflected from the ends Q D, as
from the surface of a rarer medium, each after travelling the
same distance. The reflected rays are shown in diagrams (3) and
(4) respectively of Fig. 49. The right-handed and left-handed con-
figurations (viewed in the same direction) have become left-handed
and right-handed, with the same directions of motion as before.

Thus the configuration in diagram (4) travels from D' to B'
more slowly than that in (3) does from C' to 4!} so that the gain
by (2) of distance traversed in a given time in one direction is
just balanced by the loss in (4) of distance traversed in the
opposite direction; and there is the same relation of phase
between the terminal particles at Ar and l?'in the return waves as
there was in the advancing waves at A and JB.

In the magnetic phenomenon on the other hand the velocity
of the particles depends only on the direction of motion, for the
relative speeds of propagation of a right-handed circularly
polarized ray and a left-handed * one are the same whether the
ray is direct or reflected. Thus, referring to Fig. 49, the ray
represented in (2) and (4) travels faster or slower than the other
in both cases, and by the same amount. If then two such rays
travel simultaneously from one end of the medium to the other,
and back again after reflection, the difference in phase produced
by the forward will be doubled by the backward passage. The
same final result will be found on examination to hold for reflec-
tion from a denser medium.

In a diamagnetic medium such as Faraday's heavy glass,
carbon-disulphide, &c., that ray travels faster, the direction of
motion of the particles in which is round in the direction of the
current producing the field. The reverse is the case for a mag-
netic substance.

These results, as was originally pointed out by Sir 'William
Thomson,f indicate the existence of a motion in the magnetic
field capable of being compounded with that motion of the
medium which constitutes light. This remark was of extreme
importance as forming the first step towards a dynamical theory
of magnetic action, and since its publication considerable pro-
gress has been made with the application of dynamical prin-
ciples to the explanation of the observed phenomena. We
conclude the present chapter with a short account of this theory,

* That is as specified "by the direction of the orbital motion of each
particle, as seen by an observer imagined looking always from the same
side of the plane of the orbit.

t JProc. It. S. June 1856. See also Rep. M. and Mag. p, 423 (2nd
edn.), footnote; and Baltimore Lectures on Molecular Dynamics
(Papyrograph Keport), p. 241 et sec[.
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